ABSTRACT
INTRODUCTION
The relatively recent phenomenon of diminishing undergraduate student applicants willing to study IS and subsequently follow the IS profession has caused noticeable alarm in the IS research community (Plice et al., 2009) . Falling enrolment numbers, not only in IS but most other computing disciplines, have been documented in various countries, including the USA (Joey et al., 2004) , Australia (Wilson et al., 2007) and the UK (White et al., 2007) . The burst of the dotcom bubble in early 2000 and the growth of outsourcing of IS jobs combined with a somewhat unclear identity of IS, appear to have contributed to the growing unattractiveness of the IS profession which in turn has discouraged students from studying IS (Panko, 2008) .
Diminishing IS student numbers have often been cited by academics as one of the reasons that have forced universities to consolidate IS courses resulting in the redeployment of staff or even redundancies. While the implications of falling student numbers were originally confined to universities, the impact of the reduction of newly qualified IS professionals eventually begun to affect the IT industry and the wider economy as a whole (Foster, 2005) . Employers are growing increasingly anxious to secure well qualified IS employees from a smaller pool of IS university graduates.
Part of the problem of declining interest in IS degree courses may be attributed to the ongoing arguments about the state of the IS discipline and its perceived crisis (Benbasat et al., 2003; Hirschheim, 2007; Hirschheim et al., 2003) . Researchers have identified a multitude of issues ranging from the lack of a clear identity of IS to the type of research undertaken that undermines the IS academic-practitioner relationship. Another school of thought has been arguing that declining student numbers may be the result of outdated IS curricula which do not reflect the needs of the modern IS profession (Granger et al., 2007; McGann et al., 2007) . Since curriculum relevance is viewed as a possible explanation for the falling application numbers phenomenon, the amount of research investigating it has been growing. Work carried out by researchers in the USA has mostly concentrated on the possible use and applicability of the Association for Computing Machinery's (ACM) IS 2002 model curriculum (Gorgone et al., 2002) in relation to developing IS curricula 87 ITALICS Volume 9 Issue 1 February 2010 ISSN: 1473-7507 (Dwyer et al., 2004; Williams et al., 2006) . Similar work carried out by Australian academics has sought to identify generic attributes that can be used to develop more relevant IS curricula (Snoke, 2007) .
Before the relevance of the modern IS curriculum can be cited as a possible explanation for the lack of interest in IS undergraduate courses by prospective students, it is necessary to establish with reasonable accuracy the number and type of IS courses offered by universities. To the best of our knowledge, there has been no conclusive study in the UK that has documented the overall provision of IS courses. The research-inprogress presented here describes a method for classifying IS undergraduate degree courses that will be offered in the 2010/11 academic year by 13 universities in the geographical area of Greater London. Choosing Higher Education Institutions (HEIs) in the Greater London area for the study offered some advantages. Greater London has a manageable number of universities which were expected to yield sufficient data making the study statistically meaningful. The institutions in this geographical area include members of the Russell Group, the 1994 group and the Million+ coalitions, thus providing a representative mix of research intensive and more teaching oriented universities. The complete list of universities that were considered, including the 19 colleges that form part of the University of London federation, can be found in Appendix B. The findings of this study will support efforts to undertake a UK-wide study that should provide a more conclusive picture of the IS courses that are available to students in the UK.
IS STUDENT RECRUITMENT IN THE UK
The Higher Education Statistics Agency (HESA) reports annually on UK university student numbers. One of its many detailed publications known as Students and Qualifiers Data Tables offers a breakdown of UK student numbers by level of study, mode of study, subject of study, domicile and gender (HESA, 2009 Examining the graphs in Figure 1 
DEGREE COURSE SELECTION METHODOLOGY
The approach that was taken to identify the appropriate courses begun with the examination of university websites. Direct survey approaches like this make the collection and analysis of the data possible by focusing only on the aspects of the courses which are relevant to the study (Kung et al., 2006) . Each course was crossreferenced with the Universities & Colleges Admissions Service (UCAS) to ensure that it had been confirmed to run in the 2010/11 academic year (UCAS, 2009) . Additional data from UCAS was used to confirm the duration, mode of study and the entry level requirements of each course. UCAS uses the Joint Academic Coding of Subjects (JACS) system which was jointly developed with HESA for the purpose of classifying undergraduate degree courses. The most recent version of JACS2 includes a specific code for IS, "G500 Information systems: the study, design or application of computers systems which capture, process and transmit information" (UCAS, 2009; JACS2 Codes -HESA, 2009 ).
Determining which candidate degrees could be accepted for the purposes of this study posed a number of challenges. Firstly, there is no clear definition for an IS undergraduate degree course that is commonly accepted by universities which could be used to select courses. Secondly, IS courses employ changing titles that reflect shifting industry trends in the hope to attract students who wish to follow courses perceived to be leading to fashionable careers. Often such titles are transient, rendering selection attempts based solely on a few commonly used terms inadequate. Thirdly, in addition to the G500 JACS2 code, there are numerous other codes such as G501, G502, G503, G510, G520 and many others, all of which are being used to classify courses with similar content belonging to different universities. Further complications exist as a result of constituent subjects being combined together to form courses which could be classified as IS, for instance combining the JACS2 codes of G5 (IS) with N5 (Business and Administrative Studies). Lastly, universities tend to place IS courses in either computer science or business departments. There is a general view that IS courses reside in either computing or business departments depending on whether the emphasis is on the soft or hard aspects of IS. A more likely explanation might be that, more often than not, departments and courses are organised based on decisions of managerial convenience and not some elaborate course 89 ITALICS Volume 9 Issue 1 February 2010 ISSN: 1473-7507 classification system. In any case, providing an exhaustive list of candidate IS courses could not be achieved unless departmental websites of both computer science and business were scrutinised.
To ensure the correct selection of each course, the course description and its overall aims were compared to the definition, domain of study and the scope of domain of study of IS as specified by the United Kingdom Academy for Information Systems (UKAIS, 1999). Candidate courses featuring major/minor combinations were excluded on the basis that the non-IS element of a major or minor would considerably dilute the accuracy of the data by introducing a large number of unclassified modules that bear no relevance to the discipline of IS. Additional research in this area is needed to determine firstly the amount of IS teaching that is offered to students on joint honours degree courses and, secondly, whether the IS portion of a joint degree course is similar in terms of content to that of a single honours IS course. A further restriction was placed on courses which did not meet the criteria of being three-year full-time, four-year sandwich or up to five-year parttime degree/sandwich degree courses. The application of these criteria necessitated the exclusion of courses with foundation years often classified as year 0, level 0 or level 3. Foundation degree courses offered by Further Education (FE) colleges affiliated with universities were also excluded as were degree courses which only allowed direct entry into either the second or the third year of study. Finally, a small number of courses advertised on university websites as both full-time and part-time were found to only have one UCAS course code, and as such, they were only given a single entry. Further UCAS cross-referencing also revealed that certain courses had already been withdrawn even though they were still being advertised on university departmental websites.
The process of careful course selection produced 43 IS degrees from 13 universities. Of the 43 courses, 70% were listed as 3 year full-time undergraduate courses, 23% were offered as 4 year full-time sandwich courses which include one year industrial placements, with the remaining being 4 and 5 year part-time courses. 
MODULE CLASSIFICATION METHODOLOGY
The SBSC published by the QAA in 2001 and subsequently revised in 2007 provides a description of the nature of the computing discipline and its numerous sub-disciplines. UK universities hoping to attain the highest level of quality are encouraged to design, review and evaluate their computing programmes by taking into account the expectations about standards set out by the Subject Benchmark Statement. Unlike the IS 2002 recommended curriculum model, the SBSC does not provide any generic or specific syllabus recommendations. Instead, it endeavours to stimulate discussion among academics and other stakeholders about the nature of the discipline and the quality standards courses in a particular subject should strive to achieve (QAA, 2007) .
For its most part the SBSC concerns itself with the nature and scope of computing, the abilities and skills students are expected to develop, the principles of course design that universities should consider as part of their computing course as well as the teaching, learning and assessment strategies that should be employed. In addition, it describes the BoK for computing and its sub-disciplines, including IS. QAA, 2007) . Although the IS BoK may be limited in its purpose but not necessarily its scope, it offers an opportunity to quantify the provision of IS courses in the UK by using the most definitive set of descriptors that have been devised by UK academics for IS courses in the UK. It was on this basis that the 16 descriptors which make up the QAA IS BoK were codified for the purpose of matching undergraduate degree module descriptions against them. Our efforts to analyse the QAA IS BoK statements benefited greatly from the work done earlier by UKAIS. In drafting a definition for IS, UKAIS used 10 of the QAA's IS BoK original 16 descriptors to define the Scope of Domain of Study of IS (UKAIS, 1999) . While the UKAIS paper focuses on only 10 of the statements we decided to include all 16 to ensure completeness. Cataloguing the modules involved separating them into core and option module groups per level (year) of study. Short descriptions were recorded for virtually all modules, often containing certain keywords that could be matched with the BoK descriptors. While the primary source of course structures and module descriptions were the individual course Web pages offered by universities, in some cases additional documents such as programme specifications, course handbooks or module description documents were used. Efforts to capture specific information about module pre-, co-and dis-requisites, as well as the type of technologies used for programming and database modules were abandoned due to the unavailability of such information online. Further research in this area would offer a better understanding of not only the type of technology universities use to reinforce the teaching of many fundamental IS and computing concepts, but also the relevance the particular technology has in relation to the skills employers expect newly qualified graduates to possess.
During the early stages of cataloguing core and option modules according to the newly devised scheme it became evident that two types of modules that could not be accommodated adequately in any of the existing BoK descriptors: final year projects, very common to the majority of courses, and numerous modules such as Mathematics for Computing or IT Education and Training which did not meet the criteria of any of the existing descriptors. As a result two new categories were introduced: 'project' and 'n/a' for not applicable. The wide diversity of modules and courses encountered revealed a further problem relating to double modules. While most degree courses appear to offer mainly 15-credit modules, there were certain modules which were listed as 30-credit double modules, such as the final year project. Wanting to ensure that the statistical significance of double modules was not lost, they were recorded twice and annotated accordingly. In cases where courses offered 20-credit modules (with a 40 credit project module for example) no further distinction was made, so these modules were counted as 'single' or 'double'. In a very small number of cases courses had a mixture of 15 and 20 credit modules or 15 and 10 credit modules, all of these were also counted as 'single' modules.
RESULTS
The UCAS advertised entry requirements expressed as tariff-points shown in Figure 3 are for the 41 degree courses under examination (2 of the courses are designed for part-time professionals and have no formal UCAS entry recruitments). The average entry requirement is 243 points. The degree title names used across the 43 courses appear fairly uniform. Twenty names feature the word "Business" at the beginning of the title, with the most common name being Business Information Systems. A further 19 courses are named Information Systems, with the majority featuring 'qualifying names' in brackets such as (Business), (Internet Business) or (e-Commerce). The remaining 4 degrees use a combination of the above terms. It should be noted that courses which were listed as 3 year full-time and 4 year sandwich with two separate UCAS course codes were counted twice despite the course title being identical for both. A recent study which looked at degree names of IS courses in the USA found that the majority (41.5%) of over 300 degree courses are called Management Information Systems (Pierson et al., 2008) . In comparison, there are only 4 occurrences of the term Management in the 43 UK title names although it is generally accepted that the US Management Information Systems title is synonymous with the UK Information Systems title.
UCAS entry requirements Points
In an attempt to ascertain the level of professional endorsement afforded to the courses, we examined how many of the 43 courses had been accredited by the BCS (BCS, 2009). Twenty out of the 43 courses were confirmed as BCS accredited offering exemption from the BCS's professional examinations and various pathways to Chartered status. In most cases courses were given partial exemption for one of BCS's membership types, subject to various conditions such as passing a final year project module at the first attempt. It is important to note that the accreditation data provides no information regarding which or how many courses were subjected to the accreditation process; it simply states which courses are accredited and for how long. ensure that a subject, such as programming for example, is counted as many times as the number of modules in which it is featured. Thus results which consider the credit weighting of modules are presented in tables that capture the total number of modules offered in a particular area as defined by the relevant BoK descriptor. Separate tables are used to capture core and option modules. The second category of results presents the popularity of subjects by uniquely counting the number of occurrences of modules in a subject across all courses. For example, when trying to rank the popularity of programming across the 43 surveyed degree courses, the occurrence of programming is recorded once for each degree course irrespective of the number of modules which cover programming in that course.
Core Modules
The total number of core modules is 806, giving an average of 18.72 modules per degree course. Modules carrying no credits and modules not listed as level 4, 5 or 6 have not been included. Courses with an industrial placement year considered as part of this study feature no formal credit-bearing modules during that year, and therefore, none have been included in the above total. Figure 4 shows the number of core modules that make up the 43 courses which were surveyed. Just over 18% of all core modules could not be classified using the QAA BoK classification. This is an indication that the BoK does not cater for a number of subjects that have grown in popularity or were introduced after the SBSC was written in 2001. It is also an indication that either the BoK was not designed to be detailed enough to capture the majority of the different aspects of modern IS modules or that it is simply inadequate. An examination of the unclassified modules reveals the following four themes to which the majority of the 146 modules belong:
QAA code

BoK descriptors
• modules covering subjects that deal with maths, formal methods, probability and maths for computing;
• modules that could be considered as pure business modules, such as marketing or accounting;
• modules that could be considered as pure computing modules apart from programming, hardware, communications, systems analysis and database systems that are expected to be part of IS. Examples of such modules include artificial intelligence, multimedia design and developing multimedia applications; • modules that cover generic study skills such as presentation and writing skills.
Data, information and knowledge management coded as QAA2 is the domain of study with the highest percentage of modules (19%). It is described as "Understanding of how data, information and knowledge can be modelled, stored, managed, processed and disseminated by computer systems. Knowledge of techniques and technologies used to organise data and information and enable their effective use by individuals, groups 92 ITALICS Volume 9 Issue 1 February 2010 ISSN: 1473-7507
and organisations" (UKAIS, 1999). With 17.6% QAA8 -Development, implementation and maintenance of IS, is the category with the second highest number of module occurrences confirming the importance of programming and project management as one of the most essential sets of subjects in IS degree courses. The final year project is the third most popular domain of study with 9.7% of the entire core curriculum content of the 43 courses surveyed being devoted to it. For the large majority of courses, the final year project is a double module spanning two semesters in the final year of study. Figure 5 shows that in terms of popularity 98% of all degree courses reviewed, that is 42 out of 43 courses in total, offer at least one core module in the area of systems analysis and databases, followed by programming and project management with 93% and the final year project with 91%. At the opposite end of the scale, Decision Support Systems, once a popular subject of IS, appears only in 12% of the courses surveyed. 
BoK descriptors %
Option Modules
In addition to the core modules there are 275 option modules spread across all course levels giving an average of 6.4 option modules per degree course. In the majority of cases most option modules tend to be offered towards the end of a degree. There are a considerable number of courses which offer no option modules at level 4 (first year). The results reveal that a significant portion of option modules fall outside the scope of the designated IS subjects, as shown in Figure 6 . In a similar pattern to the unclassified core modules, unclassified option modules tend to either be specialist computing or business modules. The considerable percentage of unclassified modules, 32.4%, suggests a number of possible explanations:
• option modules loosely related to a specific subject are often offered to students to allow them to specialise in areas that are not within the traditional domain of IS. For example, the following option modules are all part of the same theme but were deemed not to offer a close match to any of the BoK descriptors: Environmental Management and Business Strategy, Strategic Management and Operations Management; • option modules available to a particular course may be serving as core modules in another course. By reusing existing modules from other non-IS degrees the course provision overheads are reduced; • from an academic standpoint, option modules, for example, in marketing or multimedia computing can be viewed as important subjects that students should be exposed to even though such subjects might be viewed by some as less relevant to IS; • departments may not necessarily possess the required expertise to offer option modules which would be classified as 'pure' IS modules by the classifications method used. Categories with '*' are not part of the QAA BoK.
** Rounding
In terms of popularity 67% of all degree courses offer at least one option which cannot be classified according to the QAA BoK. The next two most popular categories are Economic benefits of ICT-based information systems and Data, information and knowledge management with 49% and 44% respectively, suggesting that just under half the sampled courses offer specialisation modules in those categories. Figure 7 shows the complete list of rankings. 
BoK descriptors %
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Personal information systems and digital libraries are two descriptors that do not feature any option or core modules. Although there is no statistical significance of these particular scores in relation to the rest of the results, they raise two questions. Why were these categories included in the original BoK by the benchmarking group and what is the significance or relevance of these categories to modern IS curricula? The ITALICS Volume 9 Issue 1 February 2010 ISSN: 1473-7507
answer to the latter is probably none. We can only speculate about the former that the authors of the SBSC were trying to develop a BoK that was as wide-reaching as possible.
CONCLUSIONS
During the current decade academia and industry across the world have been expressing their concerns about the future and direction of IS. The changing undergraduate course recruitment patterns in IS and computing as a whole have caused uncertainty about the future of the discipline. In the UK, official statistics published by HESA reveal a considerable contraction of student numbers which has affected Software Engineering and Computer Science worse than IS.
Academics are charged with the responsibility of designing courses which are relevant to industry while ensuring that strong pedagogy is embedded in the curriculum. The Subject Benchmark Statement for Computing published by the QAA offers curriculum designers the opportunity to engage in course design of the highest quality by taking into account the Body of Knowledge for particular subjects such as IS. The purpose of the ongoing study presented here is two-fold. Firstly, it sets out to develop a methodology to identify and catalogue IS courses which are offered by UK institutions. Secondly, it develops a methodology for quantifying the modules of IS degrees by employing the QAA's IS BoK, and thus, establishing an early picture of the content of the IS curricula using a primarily UK based definition (BoK). The review of 43 degree courses offered by 13 universities has shown that systems analysis and design, along with databases and introductory concepts of IS are the most popular subjects that students will encounter is various modules. Almost equally popular are final year projects which in most cases are offered as double modules. A surprising high number of unclassified modules, mostly 'pure' business or computing modules and modules relating to general study skills make up the core and option complement of modules in the 3 year undergraduate degree courses that were reviewed.
As a next step, extending the study across all institution in the UK should provide a much more conclusive picture of what the IS professionals of tomorrow will be taught today. Academics should be able to design new or review existing courses by taking into account the emerging national provision of IS courses. At the same time, the industry who are the recipients of IS graduates, should gain a better understanding of the knowledge and skills newly qualified graduates will bring into the world of business. Students and their families should get a clearer understanding of the breadth of subjects that will be available to them.
